Abstract: Foreign citizens are a more and more significant part of the population of Italian cities and society (8% of the country's total population), and they contribute to changes in the cultural, social, and economic structure of the country. Our aim was to assess the incidence of the immigrant population on urban house price polarization, as measured using an original indicator: the center-periphery housing price gradient. While there is ample literature on the relationship between average prices and immigrant populations, less research has been conducted on immigration and the housing price gradient on a national scale. This price gradient may indicate whether immigration contributes to changing the residential market, also possibly revealing segregation phenomena. We ran multivariate regressions in several steps on an original dataset of housing prices and socio-economic factors concerning 112 Italian provincial capitals to elucidate whether immigration is correlated with the housing market divide. Our main findings confirmed that larger immigrant populations coincide with steeper housing price gradients on a national scale. Our tests also demonstrated that the relevance of this phenomenon varies for different urban forms, confirming related to housing price dynamics between the cities of northern and southern Italy the relevance of urban density in elucidating.
Introduction
The immigration phenomenon has been gaining in importance in Southern European economies, and particularly in Italy, where the influx of immigrants has risen in the last three years due to political instability in Northern Africa. This issue affects Greece and Spain too (as regards illegal arrivals), as well as Germany, France, and the UK (most immigrants' final destinations). Immigration has become one of the most urgent problems on the EU agenda, partly because of its effects on the economies of the Member States. According to the UN, Europe received 31.5% of the world's migrants in 2015, more than Asia or the USA. According to Caritas and Migrantes [1] , the most important Italian organizations dealing with immigration, the arrival in Europe of people from non-EU states has been growing since the economic crisis of 2008, but some countries-such as Greece (with 3.9% fewer immigrants in 2015 than in the previous year) and Spain-have seen a decline in immigration since 2014 because their economic recessions have made these countries less attractive. Italy, on the other hand, saw 29% more immigrants arriving in 2015 than in the previous year. Foreign citizens living in Italy accounted for more than 5 million of the country's 60.6 million population in 2015, i.e., over 8% of the total (source: Italian National Statistics Institute, 2016). Most of these immigrants (almost 60% in 2015) live concentrated in certain parts of the country. For instance, Lombardia in northern Italy alone accounts for 23% of the total, while the Campania region has 28.6% of the immigrant population in southern Italy, which is 15.2% of the total nationwide [1] . Immigration in Italy is a longstanding phenomenon: during the years 1990 to 2010, the country's immigrant population increased by a factor of 5 [2] ; and this trend has persisted, albeit with less intensity, to the present day.
Foreign citizens thus make up a more and more significant part of the population of Italian cities and society. This situation has two facets. For a start, the stable trend of the immigration flows means a growing influence of foreign populations on how our cities are changing. There has been an increase in segregation phenomena, but foreigners' economic activities and customs are also modifying the face of these cities. Second, the role of the immigrant population is also growing because of the ongoing decline in the birth rate and the rising average age of the autochthonous population. For cultural reasons, and because of the crisis in the country's welfare system, the Italian birth rate now relies heavily on the immigrants' contribution. This means that the economic relevance of foreign citizens living and working in Italy is bound to increase. For the time being, immigrants contribute for around 10% of the country's GDP (Source: ISTAT, Italian Institute of Statistics), but the immigrant population is also more vulnerable to urban poverty and social deprivation in a fragile economy like Italy's. Their presence can consequently have a crucial influence on urban policies.
Town planners have begun to study how cities are changed by the settlement of foreign citizens [3] , and labor economics focuses on their influence on the labor market [4, 5] . But real estate economics, especially in Europe, has yet to thoroughly analyze how the property market-and the housing market in particular-changes as a result of immigrants making up a growing proportion of the resident population.
The literature has focused mainly on rising average housing prices driven by the demand side due to a rapid growth in urban populations (see for instance [6] [7] [8] ), and the fallout on the labor market in host countries [9, 10] . We should presumably expect to see house prices increase in the cities more populated by immigrants. But does this apply to countries in periods of economic stagnation too? Or do the features of a country's immigration and a fragile economic framework make the housing market behave differently?
The aim of the present article was to examine whether the presence of immigrants correlates with the housing market divide between city center and the urban periphery. To address this issue, we used the housing price gradient between center and periphery rather than the average house prices, which can only reveal the polarization of prices between cities, not within them. In times of economic recession, especially in a country like Italy (which has one of the weakest economies of the Western Euro-Zone), it seems important to investigate whether a relationship exists between the immigrant population and urban polarization, also in terms of the housing market [11, 12] . We investigated certain socio-economic factors to see whether immigration contributes to the housing market divide. We also aimed to ascertain whether housing price gradients vary for different degrees of urban density [13] [14] [15] . Although land theory explains the key factors influencing housing price gradients, the relevance of some socio-economic issues (including immigration) is contentous, and has not been thoroughly investigated.
Our main findings confirmed that larger immigrant populations coincide with steeper housing price gradients on a national scale in Italy. Our tests also demonstrated that the size of this phenomenon varies for different urban forms, reflecting significant differences in the urban structure of cities in northern and southern Italy.
This study contributes to the existing literature in three ways. First, it extends the findings of recent studies on the effects of immigration on house prices in Southern Europe. Apart from a few noteworthy examples [16, 17] , this socio-economic issue has been poorly analyzed in Europe, and especially in Italy. Second, it describes an original application of the housing price gradient to address the relationship between foreign citizens and price polarization, which may provide an indication of social polarization within cities. Third, it may help to predict how Italian cities will grow differently under the variable effects of immigration on the demand side of the housing market.
The rest of the article is organized as follows: Section 2 presents a review of the relevant literature; Section 3 describes the data and the model used to assess the relationship between immigration and housing prices; Section 4 presents and discusses the results obtained; and, Section 5 concludes with some policy implications and suggestions for further research.
Literature Review

Housing Prices and Immigration
The most innovative studies on the consequences of immigration follow two different strands, developed mostly in the US: (i) immigrants and spatial segregation; and (ii) immigrants and housing demand. Considerable attention has been devoted to immigrants' spatial segregation in relation to housing markets, and to the impact of internal mobility and the choices of location made by natives faced with the local clustering of immigrant populations. The tendency of immigrants to cluster in certain cities and neighborhoods seems to drive the natives elsewhere-even in Italy, where the proportion of the immigrant population is still relatively small [5, 18, 19] .
There is an abundance of literature on the spatial segregation deriving from immigrants' tendency to reside where their ethnic group is more concentrated, which improves their chances of sharing knowledge, job opportunities, and customs [20] . Spatial segregation also correlates strongly with less skilled jobs and lower wages, however [21, 22] . The issue has also been analyzed in terms of whether public action can promote or contain the phenomenon [23, 24] . Town planners and urban researchers have discussed how the structure of a city may influence spatial inequality, with largely conflicting results. While the theorists of neoclassical liberalism disregard urban form-and urban density versus sprawl in particular-as a possible cause of racial or ethnic segregation [8, 25] , other scholars see sprawl as a driver of inequality and segregation in metropolitan areas. Given the strong reliance on private transportation and the limited public transport services in sprawling metropolitan areas, many Western US city centers are characterized by income and racial segregation (see [26, 27] , among others).
Foreign-born resident clustering is strongly associated with local housing market trends. As in the labor market, Saiz [28] estimated that a 1% increase in median rents and housing prices in US "gateway" cities was associated with a 1% immigration inflow into a city's population. Saiz ([28] p. 346) found "a very robust impact on rents and housing prices that is an order of magnitude bigger than the estimates from wages literature". This kind of empirical analysis has been performed not only in the US, but also in Canada [29] and Russia [30] .
As for Europe, empirical studies on the impact of immigration on housing prices are scarce. Gonzales and Ortega [17] said that rising immigration during the years 2000-2010 contributed to the housing market boom in Spain. They estimated an annual 2% increase in housing prices, and a 1.2-1.5% increase in housing units. Degan & Fisher [31] likewise found a 2.7% growth in housing prices correlating with a 1% growth in the immigrant population in Switzerland, despite a flat market and a low level of immigration. Sà [32] , on the other hand, identified a negative correlation between immigration and housing prices due to the previously-mentioned mobility of the native population.
Accetturo et. al. [4] conducted one of the few empirical studies on Italian cities, finding that "housing price growth in a district affected by immigration is lower in relation to the city average" ([4], p. 49), even during a housing boom. Using a dataset on 20 Italian cities, they calculated a 2% fall in prices for every 10% increase in immigrant stock at the district level, by comparison with the rest of the city. Their work thus demonstrated the negative correlation between high proportions of immigrants in the population and the natives' choice of location at neighbourhood level. As Mussa et al. [33] said "The idea that natives may move out when immigrants move in and that home prices and rental rates may be differentiated by the timing of immigration, points out the importance of accounting for the geography of immigration". On these grounds, our analysis covers cities across the whole of Italy, due to the different proportions of immigrants in the urban populations, from north to south, and from large cities to small towns.
The Housing Price Gradient: Theoretical Background and Related Socio-Economic Factors
Housing prices vary significantly between and within cities. There has been an abundance of literature on the theoretical background for the housing price gradient, since the essential works by Alonso [34] , Mills [35] , and Muth [36] . Their studies focused on the effect of location on the prices of land, from the inner city to the fringe: access to infrastructure, job opportunities, and amenities increases the prices of central areas versus fringe areas. DiPasquale & Wheaton [37] , and Capozza et al. [38] subsequently further developed this theory, focusing on different socio-economic conditions and amenities as key factors influencing the price gradient. While natural amenities have more effect on the housing price gradient between cities [39, 40] , proximity to important urban nodes influences it within them, especially in non-monocentric cities [41] and metropolitan areas.
On the supply side, regulatory constraints are key factors affecting housing prices and the price gradient. They may significantly raise house prices in particular areas of a city [42] [43] [44] [45] , and the magnitude of this phenomenon is greater in Italy than elsewhere, due to strict rules governing the conservation of the country's building heritage, especially in historical city centers, both in metropolitan areas and in the small towns.
Most research focusing on the demand side has considered population, income, and wages as the socio-economic features influencing market demand, affecting the price gradient between and within cities, and explaining spatial segregation phenomena. For instance, Margo [46] measured the correlation between rising incomes and populations migrating from the inner city to suburban areas in post-war urbanization in the US. To our knowledge, only one noteworthy empirical study has been conducted on the Italian context [16] , which demonstrated the positive correlation between income and housing prices, with a stronger effect in the city centers than in the suburbs.
The currently-available literature on immigration and property markets thus sheds little light on the situation in Italy. Even when housing prices were assessed, there was no evidence of the foreign-born population affecting the price gradient. Hence, our effort to test whether this impact really exists and, if so, to assess its magnitude. As discussed above, if there is a correlation between population and housing prices, and changes or growth in a population affect the local housing price gradient, then immigrants (as a feature of an urban population) may influence the price gradient too. To our knowledge, this is the first attempt at an empirical analysis on these issues in Italy.
Data and Methods
In this section, we present the original dataset on which our statistical assessment was conducted. All data refer to 2016. As in similar analyses [3, 6, 16] , we ran a multivariate regression to ascertain the influence of the immigrant population on the housing price gradient in 112 Italian provincial capitals. Housing price data, for both new-build and existing units, are collected by the Consulente Immobiliare, an Italian real estate journal that publishes average prices for large and middle-sized Italian cities every six months. These data are provided locally by real estate agents and compared with actual housing transactions. The prices are indicated separately for central, semi-central, and suburban areas, based on the cities' orographic structure, infrastructure availability, historic development, and localization of economic activities. This is clearly a simplification of a city's structure (especially in the case of the larger ones), but most Italian provincial capitals still retain their historical monocentric structure (for historical reasons), and this division into three parts is the most accurate of the official sources available. The reference boundary is the administrative perimeter of each city. The Consulente Immobiliare was chosen as the source of house prices too, again because it is the most accurate of the official sources available for the sample selected. In fact, the journal's data are so accurate that the Banca d'Italia (the Italian National Bank) uses them to construct its residential property price indicator [47] . We constructed the housing price gradient from the ratio between prices in the city centers and those in the suburbs. This gradient was used as the dependent variable (y), instead of the average housing prices, because it may help to reveal whether immigration is correlated with the polarization of prices within cities. It is well known that immigrant populations in cities and metropolitan areas tend to cluster in given neighborhoods, both in the city centers and in the fringe areas [4, 48] . Spatial segregation may consequently correspond to a greater price polarization in urban residential markets [20, 49] . Average house prices are only accurate in describing such phenomena for the purposes of spatial models and GIS analyses.
We considered the prices of new-build units and existing units separately for three reasons. First, most residential homes are existing units because of the high incidence of historical buildings in Italian cities. Second, the severe decline of the construction industry since 2008 has significantly reduced the new-build housing market. The number of residential construction permits dropped by 80.8% from 2005 to 2013 (Source: ANCE-Construction Companies' National Association, 2015). Third, data on building permits issued in Italy are not available by city and year, but only at regional level, so it is impossible to calculate weighted average house prices. Methodologically, it would be a mistake to use the mean of the average prices for the two submarkets, because the higher prices of new units would have an excessive influence on the mean values for a given city.
The main independent variables, i.e., the immigrant and native population data, were obtained from the Italian National Statistics Institute (ISTAT). As mentioned earlier, the foreign-born population is growing all over Italy, but is not evenly distributed. There are just 13 cities where more than 15% of the population consists of immigrants, and they are all in five regions of northern and central Italy. Only five of these 13 cities are metropolitan, while the others have a population of less than 200,000. In another 32 cities, immigrants account for 10% to 15% of the population, and 38 cities have an immigrant population between 5% and 10%. Here again, most of these cities are in northern and central Italy. Cities where less than 5% of the population is foreign-born and are mostly in southern Italy (see Figure 1 ).
According to [1] , in 2015, Italy's immigrants were from 198 countries, most of them from Central and Eastern Europe, and North Africa (especially Romania, Morocco, and Albania). Asylum-seekers account for 7% of all the immigrants, with temporary residency permits (who make up 57.2% of the total), but this group is constantly growing due to political upheaval in North Africa and the Middle East. These data are only available at the national level, so the situation cannot be analyzed at the urban level.
These data only concern the legal immigrant population and are certainly biased because there are more irregular immigrants in the south of the country. They nonetheless reflect a national trend attributable to the longstanding economic divide between north and south, with fewer job opportunities, lower wages, and worse-quality public services and infrastructure in southern Italy [50] .
Accettauro et al. [4] questioned the efficacy of considering the average house prices when analyzing the impact of immigration on the residential housing market, but not enough socio-economic data are available to enable empirical analyses at the neighborhood level for Italy's provincial capitals. These data are only available at the urban level, except for for the bigger cities (and neither for the cities in their metropolitan areas). Performing the analysis on a more detailed scale-such as neighborhood level-would have obliged us to restrict the sample to the metropolitan cities, which would have been unable to give a picture of the situation in Italy as a whole.
As in the literature [51, 52] , to address endogeneity issues that might affect our results, we adopted other socio-economic variables at the urban level (also drawn from ISTAT data), such as the number of employees in services, retail, and tourism, the female employment rate, and the overall employment rate, which reflect the economic vitality of a city. Then, we obtained the per capita income from the Italian Ministry of Economy and Finance. We also considered other control variables measuring the role of urban structure. The per capita transportation index was retrieved from the Istituto Tagliacarne, an Italian research center whose data are also used by the national government. From the ISTAT data we obtained: the number of residential units, and the total housing unit surface area; the urban density, measured as the number of inhabitants per square kilometer; and the altitude (to control for any specific orographic condition that may affect the housing market and urban structure). Table 1 contains the descriptive statistics for the dataset. The housing gradient was slightly higher for new-build than for existing units, with a maximum standard deviation of 35% for the latter. The maximum value was more than twice the mean value for existing units, and just under twice the mean value for the new-build units. The three highest values were found in Naples and Rome for the new-build submarket, and in Naples and Milan for the existing units.
The simple correlation matrix in Table 2 shows the positive correlation between housing gradient and immigration, and all but 4 of the 17 variables correlated statistically with the housing gradient. Remarkably, some of the key variables considered in the literature, i.e., employment rate, and distance between a city's center and suburbs, did not correlate significantly with the housing gradient. All of the variables correlated with immigrant population, however, confirming other empirical research conducted in both Italy and the U.S.
Nevertheless, given the high probability of multicollinearity between some of the variables (as the correlation matrix demonstrates) we selected just a few that may be significant at socio-economic level for the further statistical analysis. Table 1 contains the descriptive statistics for the dataset. The housing gradient was slightly higher for new-build than for existing units, with a maximum standard deviation of 35% for the latter. The maximum value was more than twice the mean value for existing units, and just under twice the mean value for the new-build units. The three highest values were found in Naples and Rome for the new-build submarket, and in Naples and Milan for the existing units. 
Results
The first-stage estimation already demonstrated that a higher proportion of immigrants in the population corresponded to a higher housing price gradient. Then, a multivariate regression was run on the housing price gradient, for both new-build and existing units, to: (i) identify correlations between the previously-mentioned socio-economic variables; and (ii) test whether the two submarkets performed differently.
The results (Table 3) were consistent with our research hypothesis, and confirmed a strong positive correlation between immigrant populations and housing price gradients, which was slightly higher for the new-build housing submarket. The female employment rate was also significant for both submarkets, showing a strong negative correlation with the housing price gradient, and a higher incidence on the existing unit sub-market. In other words, a lower female employment rate coincided with a steeper housing price gradient. The magnitude of this correlation was greater for the existing units submarket, possibly because the market demand for existing units comes from people with a lower spending capacity, so the wages of each member of the household are more crucial to the feasibility of buying a house than for households that can afford to buy a new home. Lastly, and consistently with the coefficients of the other variables, per capita income had a strong influence on the housing price gradient, more or less equally affecting both submarkets. The results reached 99% and 95% statistical significance, and the adequacy of the model was around 25% for new-build units, and nearly 30% for existing housing units. The VIF (variance inflation factor) and VCE (covariance matrix of the estimators) also confirmed that there was no multicollinearity between the variables tested in the multivariate regression (See Table 4 ). Given the marked diversity of the phenomena affecting house prices, these results are very robust. They confirm the relationship between the price gradient and the proportion of immigrants in the population for both submarkets. Our results are consistent with the existing literature. The positive correlation between per capita income and housing price gradient is greater for the new residential submarket than forexisting units, confirming that the existing units submarket is flat in Italy (especially since the 2008 recession), while new-build units have become a highly-segregated niche market. The negative correlation between the female employment rate and the housing price gradient demonstrates that a higher household income contributes more to reducing the housing price gradient for existing units than for new homes.
Immigration and the National Divide
It is well-known that Italy has a longstanding socio-economic divide between north and south, which the economic recession has exacerbated. In addition, illegal immigrant flows arrive by sea from North Africa, consequently reaching Southern Italy, and giving rise to social degradation, housing poverty, and spatial segregation. Even the legally resident immigrant population tends to be less skilled in the south than in the north of the country, and is employed mainly in agriculture rather than in manufacturing.
If immigrants' social segregation is more severe in southern Italy, the housing price gradient should be more strongly affected by the proportion of immigrants in the population. So, after measuring the phenomenon at national level, we ran further statistical analyses after clustering our data geographically to see whether the correlation between the housing price gradient and the immigrant population varies from north to south. The vast majority of the housing market consists of existing units, especially in Southern Italy, so we only considered this submarket.
Although our results are consistent with those of our previous overall assessment, a few differences emerged (see Table 5 ). Here again, we performed the VIF test for multicollinearity (Table 6) . In southern Italy, not all of the socio-economic variables analyzed showed a statistically significant correlation with the housing price gradient. To be specific, the correlation with per capita income was not statistically significant, while for per capita public transport availability rate it was. This latter variable was not relevant on a national scale, but proved significant for southern Italy. This finding is consistent with the literature, which has clarified the influence of public transport availability rates on spatial segregation, which becomes even more important in the context of racial segregation [27, 53] . This result may also be explained by the marked differences in the availability of public transport in southern Italy from one region to another, whereas in the north of the country the public services are more homogeneous-and consequently less relevant in explaining housing price gradients.
Our results also confirm a higher incidence of the immigrant population on the housing price gradient in southern than in northern Italy, and a lower incidence of the female employment rate. The north of the country also has more women in employment in absolute terms, with a statistically significant difference between north and south.
Immigration and Urban Density
As already mentioned, Italy's provincial capitals are not homogeneous in terms of population or urban and build density, so we ran a further regression step after dividing the sample into two clusters by density, considering population density (inhabitants per square kilometer), adopting a threshold of 1500 inhabitants per km 2 . The higher-density group included 42 cities, while the other 70 were less dense. The two groups were evenly distributed around the country.
The multivariate regression for the denser cities confirmed our previous results (Tables 7 and 8 ), apart from a higher adjusted R 2 above 40%, while the less dense cities seemed to behave differently and the multivariate regression did not generate satisfactory results. This different result may have three not mutually exclusive explanations. First, the sample may be too small to produce conclusive results, though this seems unlikely given the robustness of the results for the clusters of cities in the north and south. Second, the residential market may be less affected by immigration in the less dense provincial capitals. This seems quite likely since just 20 cities in the sample have an immigrant population accounting for more than 10% of the total. This possible explanation should be considered with caution, however, because the other socio-economic variables do not seem sufficient to explain the residential housing price gradient. Lastly, although urban population density is a significant factor for interpreting the Italian housing market [13, 14] , clustering cities by density may not conclusively elucidate the relationship between housing price gradient and immigration phenomena.
Conclusions
Legal and illegal immigration is on the rise in Italy and elsewhere in Southern Europe, especially since the Arab Spring, and the ensuing political fragility in the Middle East. The influx of immigrants to Europe began in the mid-1990s, however, and Italy's cities already have a well-established immigrant urban population.
The aim of this article was to examine the impact of immigration on the residential market's price gradient. Numerous previous studies examined the impact of immigration on housing prices, at the city and neighborhood level, but none considered how this phenomenon affects the housing price gradient. This factor is significant because it may also be a proxy of the social and economic divide, and even of segregation within and between cities. After reviewing the existing literature on the subject, we ran statistical analyses on an original dataset concerning 112 provincial capitals. Our results demonstrate a positive correlation between the immigrant population and the housing price gradient at national level, for both new-build and existing housing units. They also show the importance of other variables identified in the literature, such as per capita income and the female employment rate. When we analyzed our dataset separately for the north and south of Italy (which have traditionally had quite different economic and social conditions), our national-scale results were confirmed, but some relevant differences emerged regarding the housing price gradient.
Even if neoclassical economic theory assumes that land is more valuable in city centers due to greater accessibility, and more amenities and employment opportunities (see, among others, [34] [35] [36] [37] [38] ), other factors may affect this phenomenon. In the present case, we examined how a major evolution in Italy's demographics, with an increasing proportion of immigrants in its urban populations, might affect the housing price gradient, in terms of both sign and magnitude. The statistical correlation between housing price gradient and immigrant population may not alone suffice to explain an increase in social and economic segregation at the urban level. On the other hand, this is another proof of the potential increasing of urban divide between the growing proportion of the population with low incomes and wages (who tend to live in the suburbs), and the town's wealthier residents.
While substantial research has been done on income and social segregation in Italy, the present study is the first attempt to measure the incidence of immigration on the housing market from a nationwide perspective. Our analysis also showed that the trend of the housing market in Italy, on a national scale at least, is still consistent with the well-known urban economic behavior of the monocentric city model, even though Italian cities large and small have been sprawling more and more in the last thirty years. Our findings should prompt further research on this topic. To refine the analysis, more tests should be conducted at metropolitan level in Italy's larger cities. The behavior of the residential market in the less dense cities also deserves a more in-depth analysis, expanding the sample to neighboring towns to take into account potentially multicentric phenomena affecting the housing market that national-scale analyses are unable to identify. Other investigations could be conducted on the role of immigration in the improvement or deterioration of urban amenities, at both the city and neighborhood levels. This would be more important for southern Italian cities, where historical centers are still partly inhabited by the most fragile part of the population. Lastly, a time series data analysis might help us to predict future trends of the housing market in Italy.
